This letter applies the LM unit root test with one and two structural breaks to examine the random walk hypothesis for stock prices in eight Asian countries. The results suggest that stock prices in each of the Asian countries are characterized by a random walk.
INTRODUCTION
The issue of whether stock prices can be characterized as following a random walk or mean reverting process has important implications for investors. If stock prices are mean reverting, it follows that the price level will return to its trend path over time making it possible to forecast future movements in stock prices based on past behaviour. However, if stock prices follow a random walk process, shocks to stock prices will have permanent effects. If stock prices follow a random walk, future returns cannot be predicted using past movements in stock prices, which implies that long run volatility in stock prices will increase over time (Chaudhuri and Wu, 2003, pp. 575-576) .
Various methodological approaches have been utilized to investigate the random walk properties of stock prices. One such approach has been to test whether stock prices contain a unit root. If the data are non-stationary, the random walk hypothesis is supported and if the data are stationary, the random walk hypothesis is rejected. Existing studies which have tested for a unit root in stock prices have employed either the Augmented Dickey Fuller (ADF) unit root test (see eg. Alimov et. al. 2004 , Cooray, 2003 or the ADF unit root test with one or two breaks developed by Zivot and Andrews (1992) and Lumsdaine and Papell (1997) respectively (see Chaudhuri and Wu, 2003; Narayan and Smyth, 2004 , 2005 , 2005a . The empirical evidence on the random walk hypothesis from these studies is mixed. Chaudhuri and Wu (2003) find that the ADF unit root test with one structural break rejects the random walk null hypothesis for ten of 18 emerging markets which they study. Narayan and Smyth (2005) apply the ADF unit root test with one structural break to stock market indices from 22 OECD countries and the only country for which they could reject the random walk hypothesis was New Zealand. Narayan and Smyth (2004) are unable to reject the random walk null hypothesis applying the ADF unit root test with one and two structural breaks to the stock price index for South Korea. Narayan and Smyth (2005a) applied the ADF unit root test with one and two structural breaks to stock market indices from fifteen European countries and the only country for which they could reject the random walk hypothesis was Austria.
The purpose of this letter is to investigate whether the stock price indices in eight Asian markets follow a random walk using the Strazicich (2003, 2004) Lagrange Multiplier (LM) unit root test with one and two structural breaks. The letter extends previous work on the random walk hypothesis for stock prices in two directions. First, with the notable exception of Chaudhuri and Wu (2003) there are few studies for emerging markets and no studies which consider the Asian markets as a group. The second contribution is to use a unit root test which represents a methodological improvement over those used in extant studies on the random walk hypothesis in stock prices. While the Zivot and Andrews (1992) and Lumsdaine and Papell (1997) ADF-type endogenous break unit root tests have become popular tests among researchers to accommodate structural breaks in time series data, both have the limitation that the critical values are derived while assuming no break(s) under the null. Nunes et al. (1997) show that this assumption leads to size distortions in the presence of a unit root with one or two breaks. As a result, when utilizing ADF-type endogenous break unit root tests, one might conclude that a time series is trend stationary, when in fact it is non-stationary with break(s), meaning that spurious rejections might occur. In contrast to the ADF-type endogenous break tests, the LM unit root test has the advantage that it is unaffected by breaks under the null (see Lee and Strazicich, 2001 
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B is the date of the structural break, and δ' = ( δ 1 , δ 2 , δ 3 ). Model C, the "crash-cum-growth" model, allows for a shift in the intercept and a change in the trend slope under the alternative hypothesis and can be described by 
The search is carried out over the trimming region (0.15T, 0.85T), where T is sample size. To select the lag length (k), we use the 't-sig' approach proposed by Hall (1994) . We set the maximum lag length equal to eight ( =8) and use the 10 per cent asymptotic critical value of 1.645 to determine the significance of the t-statistic on the last lag. After determining the optimal lag length at each combination of breakpoints, we determine the breaks where the endogenous two-break LM t-test statistic is at a minimum. Critical values for the one break case are tabulated in Lee and Strazicich (2004) , while critical values for the two break case are tabulated in Lee and Strazicich (2003) .
DATA AND RESULTS
We use the natural log of weekly stock market indices expressed in local currencies for eight major Asian countries; namely, Hong Kong, Indonesia, Japan, Korea, Malaysia, the Philippines, Singapore and Thailand. The sample period runs from January 1, 1991 to June 30, 2005 with 757 observations in total. All data are from DataStream. Tables 1-4 report the LM unit root test with one and two breaks in the intercept and trend (models A, C, AA and CC). We are unable to reject the random walk hypothesis for any of the eight Asian countries in either the one break or two break cases. In the results for model A, reported in Table  1 , the break in the intercept is statistically significant for each of the countries. In model C reported in Table 2 , the break in the intercept and/or slope is statistically significant for each of the countries. In model A the break date for six countries (Indonesia, South Korea, Malaysia, Philippines, Singapore and Thailand) is associated with the Asian financial crisis and for two countries (Hong Kong and Japan) the structural break occurs at the time of the terrorist attacks on the World Trade Centre in New York. In model C the structural break for Hong Kong, South Korea, Malaysia, Philippines, Singapore and Thailand occurs at the peak of the Asian financial crisis. In model AA both breaks in the intercept are significant and in model CC at least one of the breaks in the intercept or slope is significant with the exception of Singapore. In model AA one of the two breaks is the same or occurs within a couple of months of the break in model A. In model AA each of the breaks in all eight countries occur at the time of the Asian financial crisis or the September 11, 2001 terrorist attack. Notes: TB is the break date, k is the lag length, S t-1 is the coefficient on the unit root parameter, B t is the coefficient on the break in the intercept and D t is the coefficient on the break in the slope. Critical values for the dummy variables follow the standard normal distribution. * ( ** ) *** denote statistical significance at 10%, 5% and 1%.
In model CC one of the two structural breaks occurs within a few months of the structural break in model C in Indonesia, South Korea and Malaysia, but the two breaks in model CC occur at different times to the break in model C in the other five countries. There is also a larger range of break dates in model CC with the break dates spanning over a nine year period between 1993 and 2002. The first break for most countries occurs during 1993/94 when there was a bout of investor profit raking from these markets despite generally positive economic conditions and strong corporate earnings growth throughout the region. The second break for Indonesia, Japan, Philippines and Singapore occur around the time of the bombings in Bali, which were widely attributed to the terrorist network Jemaah Islamiyah. The Bali bombings signalled an increased threat of terrorism throughout Southeast Asia and ensuing jitters in investor confidence. -3.504, -3.842, -4.545 . Critical values for the other coefficients follow the standard normal distribution. * (**) *** denote statistical significance at 10%, 5% and 1%. Notes: TB 1 and TB 2 are the break dates, k is the lag length, S t-1 is the coefficient on the unit root parameter, B t1 and B t2 are the coefficients on the breaks in the intercept and D t1 and D t2 are the coefficients on the breaks in the slope. λ j denotes the location of breaks. Critical values for the coefficients on the dummy variables follow the standard normal distribution. * ( ** ) *** denote statistical significance at the 10%, 5% and 1% levels respectively.
IV. CONCLUSION
This letter has applied the LM unit root test with one and two endogenous structural breaks to investigate the random walk hypothesis for stock prices in eight Asian countries. The overwhelming conclusion is that stock prices in the Asian markets studied are characterized by a random walk. This result, which is consistent with the main thrust of the findings by Smyth (2005, 2005a) applying ADF-type endogenous break unit root tests to OECD and European stock markets respectively, implies that long run volatility in stock prices will increase over time and that future stock price movements cannot be predicted based on past behaviour.. Given the failure of most studies using univariate unit root tests to find evidence of mean reversion in stock prices one avenue for future research is to make use of recent developments in panel data unit root tests with focus on so-called 'second generation' panel data models proposed by Moon and Perron (2004) , Chang (2004) and others (see Hurlin and Mignon, 2004) .
